Chromatin-based regulation of cytokine transcription in Th2 cells and mast cells.
Th2 cells and mast cells are major sources of IL4, IL5 and IL13, cytokines that mediate immunity against parasites and are also central players in the pathophysiology of asthma, allergy and atopic disease. We asked whether Th2 cells and mast cells, which belong to the lymphoid and myeloid lineages, respectively, use different cis-acting regulatory regions to transcribe the cytokine genes. Comparison of DNase I hypersensitivity patterns at the RAD50/IL4/IL13 locus revealed that most hypersensitive sites (HSs) are common to Th2 and mast cells, but two regions [conserved non-coding sequence (CNS) 1 and mast cell HSs] show cell type-specific differences. CNS-1, one of the most highly conserved CNS regions in the RAD50/IL13/IL4 locus, displays two strong DNase I HSs in Th2 cells but is not DNase I hypersensitive in mast cells, explaining a previous finding that deletion of CNS-1 impairs cytokine expression in Th2 cells but not in mast cells. Conversely, two constitutive HSs (mast cell HSs) in the first intron of the IL13 gene are present in mast cells but not in Th2 cells; these sites develop early during mast cell differentiation and may have a role in maintaining accessibility of the IL13 locus to high-level transcription in stimulated cells.